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MATERIAL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an injection molding material 
which can give a molding having high impact strength, high deflection 
resistance and heat resistance by mixing a resol resin with a novolac 
resin, glass fibers, a resin-treated ground glass fiber, an 
acrylonitrile/butadiene copolymer and an inorganic filler in a specified 
ratio. 

SOLUTION: This material mainly consists of 15-35 wt.% resol resin, 3- 
20 wt.% novolac resin, 30-60 wt.% glass fibers, 5-20 wt.% resin-treated 
ground glass fibers 3-10 wt.% acrylonitrile/butadiene copolymer and 5- 
10 wt.% inorganic filler. Because of good stability in injection molding, a 
solid dimethylene ether type resol resin and a low-molecular-weight 
novolac resin are desirable. The glass fibers used have a fiber length of 
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1-6 mm and a fiber diameter of 6-13 um. The resin-treated ground 
glass fiber is prepared by grinding e.g. a woven fabric impregnated with 
5-20 wt.% thermosetting resin. The acrylonitrile/ butadiene copolymer is 
desirably a partially crosslinked one. 
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Machine Translation of JP, 11-049930, A, provided by the Japan Patent Office 
NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
[Claim(s)] 

[Claim 1](1) 15 to 35 weight % of resole resin, the (2) novolak resin 3 - 20 
weight %, 30 to 60 weight % of (3) glass fibers, (4) A phenolic molding 
compound constituent containing 5 to 20 weight % of resin treatment glass 
fiber grinding things, (5) acrylonitrile butadiene copolymer 3 - 10 weight % 
and 5 to 10 weight % of (6) inorganic fillers as the main ingredients. 
[Claim 2]The phenolic molding compound constituent according to claim 1 
which a resin treatment glass fiber grinding thing processes glass fiber, a 
glass cloth, or a fiberglass mat with thermosetting resin, and is ground after 
desiccation. 

[Claim 3]The phenolic molding compound constituent according to claim 1 
whose glass fiber quantitative formula of a resin treatment glass fiber 
grinding thing is 70 to 90%. 

[Claim 4]The phenolic molding compound constituent according to claim 1 
whose solubility indices (SP value) are 8-10 in a copolymer in which partial 
bridge construction of the acrylonitrile butadiene copolymer was carried out. 
[Claim 5]The phenolic molding compound constituent according to claim 1 
whose inorganic filler is at least one sort chosen from calcination clay, 
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uncalcinated clay, a HEDDOMA night, wollastonite, mica, silica powder, and 
calcium carbonate. 

[Claim 6]A hardening agent, mold lubricant, a hardening auxiliary agent and 
colorant, resorcinol, the phenolic molding compound constituent containing a 
silane coupling agent according to claim 1 to 5. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the phenolic molding 
compound constituent which gives the mold goods in which high impact 
strength and the characteristic which bend, has flexibility, and was excellent 
in heat resistance, and balance was able to take are shown in injection 
moulding. The phenolic molding compound constituent of this invention has 
good mobility, and it is still more useful as a molding material for injection 
moulding. 
[0002] 

[Description of the Prior Art]Since the phenolic molding compound is 
excellent in a mechanical strength, heat resistance, dimensional stability, 
etc., it is widely used for the field of autoparts, electrical and electric 
equipment, an electron, etc. from before. 

[0003]However, while phenol resin is begun and thermosetting resin is 
excellent in heat resistance, there is a fault which breaks easily. Many 
various methods have been taken from the former as a method of improving 
this fault. For example, there are a method of blending glass fiber as a 
method of giving impact strength, or blending various rubber compositions, 
the method of using the phenol resin which carried out rubber denaturation 
further, etc. There are the method of cutting and using the prepreg which 
made glass roving impregnate phenol resin varnish, and was dried for suitable 
length, etc. 

[0004]However, in the former, by the method of blending glass fiber, in order 
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to obtain suitable intensity, it is required to blend a considerable amount, but 
blending a lot of glass fibers has a problem in respect of a moldability. There 
is a tendency for heat resistance to fall when a rubber composition is 
blended, or for the creep resistance which is one of the features of a 
phenolic molding compound to fall. On the other hand, in the case of the 
latter, there is a fault that a forming method is restricted to compression 
molding. 
[0005] 

[Problem to be solved by the invention]Have this invention and heat 
resistance High impact strength, the mold goods which bent and were 
excellent in flexibility, The characteristic which the balance which gives a 
hardened material was able to take is shown, and it aims at obtaining a 
suitable phenolic molding compound for it to be useful as a molding material 
for commutators, excel also in mobility further, and use it as a charge of 
injection-moulding material especially. 
[0006] 

[Means for solving problem]As a result of examining many things on many 
sides that above-mentioned SUBJECT should be solved, this invention 
person by using glass fiber and a resin treatment glass fiber grinding thing as 
a reinforcing member, High impact strength and the phenolic molding 
compound constituent which bend and have flexibility, and the upper kinesis 
can be good and can injection mold were found out without spoiling the heat 
resistance and creep resistance which are the features of phenol resin. 
[0007]This invention Namely, resole resin, novolak resin, glass fiber, a resin 
treatment glass fiber grinding thing, It is a phenolic molding compound 
constituent which uses an acrylonitrile butadiene copolymer and an 
inorganic filler as the main ingredients, and contains them, (1) 15 to 35 
weight % of resole resin, 3 to 20 weight % of (2) novolak resin, (3) It is related 
with the phenolic molding compound constituent which contains 30 to 60 
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weight % of glass fibers, 5 to 20 weight % of (4) resin-treatment glass fiber 
grinding things, (5) acrylonitrile butadiene copolymer 3-10 weight % and 5 to 
10 weight % of (6) inorganic fillers as the main ingredients. 
[0008]This invention The (1) resole resin 15-35 weight %, 3 to 20 weight % 
of (2) novolak resin, (3) 30 to 60 weight % of glass fibers, 5 to 20 weight % of 
(4) resin-treatment glass fiber grinding things, 3 to 10 weight % of (5) 
acrylonitrile butadiene copolymers, And 5 to 1 0 weight % of (6) inorganic 
fillers are used as the main ingredients, and it is related with a hardening 
agent, mold lubricant, a hardening auxiliary agent and colorant, and a 
phenolic molding compound constituent that contains resorcinol and a silane 
coupling agent further. 
[0009] 

[Embodiment of the Invention]The phenolic molding compound constituent of 
this invention is explained concretely. In this invention, resole resin and 
novolak resin are used as a resinous principle, and although novolak resin is 
used by 3 to 20weight % of within the limits 15 to 35weight %, resole resin 
each, 20 to 30 weight % of resole resin and 5 to 1 0 weight % of novolak resin 
are preferred from points, such as properties balance. 

[0010]The resole resin used for this invention is preferred from the molding 
stability at the time of injection moulding having good dimethyleneether type 
resole resin, although hard resin is used and a dimethyleneether type and 
methylol type either are good. 

[001 1]Although novolak resin is usable in the wide molecular weight range of 
a low molecular weight body to the amount object of polymers, It is 
especially preferred at the time of molding material preparation (at the time 
of compounding-izing) to use with a number average molecular weight of 
3000 or less low-molecular-weight resin more preferably from a point of the 
production stability at the time of the mull of a composition, and the molding 
stability at the time of injection moulding, etc. With a number average 
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molecular weight of 3000 or less novolak resin is preferred from the mold 
goods which high orthotype novolak resin is rich in reactivity, and have a 
good mechanical property being obtained. 

[0012]1-6 mm of fiber length and a thing with a fiber diameter of 6-13 
micrometers are used, and glass fiber is blended in 30 to 60weight % of the 
range. When there are few loadings than 30 weight %, improvement in impact 
strength cannot be expected, but in the quantity exceeding 60 weight %, 
materialization (compoundingHzing) becomes difficult, and it is not 
desirable. 

[0013]The resin treatment glass fiber grinding thing used in this invention 
processes glass fiber, a glass cloth, or a fiberglass mat with thermosetting 
resin, such as phenol resin, an epoxy resin, polyester resin, melamine resin, 
and urea resin, for example, impregnation etc. grind it after desiccation. The 
grinding thing processed with thermosetting resin, such as phenol resin and 
an epoxy resin, also in these is preferred. Use of the quantity whose amount 
used 5 to 20 weight % is used among a molding material composition as for 
this resin treatment glass fiber grinding thing, and exceeds 20 weight % also 
becomes the dispersibility at the time of combination having difficulties, like 
compounding-ization takes a longtime, and spoiling the mechanical property 
of a hardened material, and is not preferred. An expected effect is not 
attained when less than 5 weight %. 

[0014]In this invention, this resin treatment glass fiber grinding thing has 
that preferred whose glass fiber ingredient is 70 to 90%, and the size of a 
grinding thing has a preferred thing 3 mm - 15 mm in length. When the length 
of this grinding thing is too much large, that the dispersibility at the time of 
combination has difficulty, and compounding-ization takes a long time etc. 
also becomes spoiling the mechanical property of a hardened material, and is 
not preferred. 

[0015]What ground the scrap wood of ****** of glass fiber strengthening 
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mold goods, for example can be used for such a resin treatment glass fiber 
grinding thing. 

[0016]By using the above-mentioned resin treatment glass fiber grinding 
thing in this invention, Compared with using only glass fiber, in order to 
heighten a reinforcing effect, compatibility with phenol resin is good, it is 
improved by adhesion with phenol resin, and Mold goods, When the 
characteristics, for example, the molding material composition of this 
invention, such as a mechanical strength of a hardened material, are used as 
a charge of commutator material, the outstanding effect that there are few 
falls of the drum strength at the time of heating is acquired. 
[0017]As for the acrylonitrile butadiene copolymer (it is described as NBR 
below) blended in this invention, what is called a thing by which partial bridge 
construction was carried out is used suitably, this partial bridge 
construction NBR is suitable in the thing which made acrylonitrile construct 
a bridge over the double bond of butadiene as a monomer — it being used 
comparatively, and copolymerization of butadiene and the acrylonitrile being 
carried out, and, For example, what is marketed with trade names, such as 
PNC-38 and PXL-38.20, from Japan Synthetic Rubber Co., Ltd. is used. The 
mechanical strength of mold goods and a hardened material, heat resistance, 
etc. fall, and use of the quantity in which 3 to 1 0 weight % is used, and this 
partial bridge construction NBR exceeds 10 weight % is not preferred. 
[0018]As an inorganic filler used by this invention, calcination clay, 
uncalcinated clay, a HEDDOMA night, wollastonite, mica, silica powder, 
calcium carbonate, etc. are illustrated. As for an inorganic filler, 5 to 15 
weight % is used among a molding material composition. Use of an inorganic 
filler has good molding workability, and the mechanical property of a 
mold-goods hardened material becomes the well-balanced thing. The use of 
the quantity exceeding 15 weight % cannot attain the performance for which 
the mechanical property of a mold-goods hardened material falls, and it asks 
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in a small quantity from 5 weight % undesirably. 

[0019]In this invention, in order to raise adhesion with inorganic fillers 
including phenol resin and glass fiber, it is preferred to usually blend a little 
coupling agents of the Silang system and a titanium system 0.5 to 
2.0weight % among a molding material composition. As such a coupling agent, 
amino alkyl titanate like an amino alkyl alkoxy run like aminopropyl 
triethoxysilane and bis(dioctylpyrophosphate)oxy acetate titanate, etc. are 
illustrated, for example. 

[0020]Hexamethylenetetramine, calcium hydroxide, magnesium oxide, etc. 
are used as a hardening agent and a hardening auxiliary agent. By 
furthermore usually blending a little resorcinols about 0.5weight % among a 
molding material composition in this invention, the crosslinking density of a 
hardened material by which hardening reactivity may be promoted can be 
raised, mechanical properties can be raised, and it is one of the desirable 
modes. In addition, mold lubricant, colorant, etc. are used for this invention 
molding material composition according to a request. 

[0021]The molding material composition of this invention A resinous 
principle, glass fiber, a resin treatment glass fiber grinding thing, The 
compound of NBR and an inorganic filler and also a hardening agent, mold 
lubricant, and other additive agents is rolled, How to grind and material-ize 
after carrying out melt kneading with a kneader, an extrusion machine, etc. 
and making kneaded material into a sheet shaped, Or although it can obtain 
by the method used from the former, such as the method of mixing and 
mulling glass fiber, a resin treatment glass fiber grinding thing, an inorganic 
bulking agent, etc. with a liquefied resinous principle by Henschel mixer, a 
super mixer, etc., and materiaHzing, The hardened material which the 
method of materializing with a roll, a kneader, an extrusion machine, etc. 
shows the characteristic which balance was able to take to a mechanical 
property, heat resistance, dimensional stability, etc. is obtained, and it is 
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desirable. 
[0022] 

[Working example]Next, an embodiment and a comparative example are given 
and explained about this invention. 

The combination mixture by the combination formula shown in the 
embodiment table was mulled under heating with a roll, was ground, and the 
predetermined molding material composition was obtained. Each physical 
properties were measured about this molding material composition. 
Physical-properties measurement fabricated the specimen on the die 
temperature of 1 70 **, the cylinder temperature of 90 **, and the conditions 
for cure time 60 seconds with the injection molding machine. Charpy shock 
strength, flexural strength, the rate of bending flexibility, and bending 
flexibility were measured according to JIS 6911. The mechanical 
characteristic of the commutator which uses the molding material 
composition of this invention as resin for restoration [Rotation disruptive 
strength (rpm) (number of rotations until destruction arises)] is shown. 
[0023] 
[Table 1] 
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* : It rotates in 300 ** atmosphere. (Number of rotations) 
[0024] 

[Effect of the Invention]The phenolic molding compound constituent of this 
invention has good mobility, and it is useful as a molding material for 
injection moulding, The molded product fabricated by injection moulding can 
give the mold goods and the hardened material in which high impact strength 
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(Charpy intensity) and the characteristic which bend, has flexibility, and was 
excellent in heat resistance, and balance was able to take are shown, and is 
useful as charges of commutator material, such as a car and an electrical 
machinery and apparatus, etc. 
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